Protective effect of spreading depression against neuronal damage following cardiac arrest cerebral ischaemia.
Effect of spreading depression (SD) on survival of CA1 hippocampal neurons was studied in Sprague-Dawley rats subjected to cardiac arrest cerebral ischaemia (CACI). SD was induced either by the topical application of KCI to the cerebral cortex (CSD) or by KCI perfusion of the hippocampus via a microdialysis cannula (HSD). CACI was carried out by intrathoracic compression of major cardiac vessels at 1, 3 and 7 days after CSD induction and 3 days after HSD, following which neuronal loss in the CA1 sector of the hippocampus was determined morphometrically. Our study revealed the significant protective effect of SD on survival of the CA1 pyramidal neurons in rats which were subjected to CACI 3 days later. No significant indication of a protective effect was observed in animals with SD induced 1 or 7 days prior to CACI nor in rats in which KCI was substituted by NaCl of equivalent concentration which did not induce any SD waves. Microdialysis assay during HSD showed a significant elevation of extracellular glutamate. Our studies, demonstrating an induction of a transitory period of neuronal resistance to ischaemia by preceding spreading depression, open an opportunity for elucidation of endogeneous factors responsible for the development of such resistance.